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Objective: Examine biotic and abiotic patterns that 
determine vegetative regrowth after wildfires to better 
inform land managers about what to expect after fires 
and how to manage restoration efforts. 
 
Predictions:  
 Post-fire plant community composition is related to soil 
and environmental variables. 
 Burned and unburned communities are driven by 
different environmental, soil, and biotic variables. 
 Communities that were dominated by creosote pre-fire 
will recover more quickly than those dominated by 
blackbrush. 
 
Key Findings:  
1.Both post and pre-burn plant community composition can 
be described by soil and environmental variables. 
2.Burned plant community composition is associated with 
soil texture and total soil N, whereas unburned plant 
communities are described by more complex 
micronutrients. 
3.Two years after fires, initial community composition does 
not influence recovery rate. 
In 2005 above average winter and spring precipitation led to increased 
vegetative production for native and non-native species. This biomass 
readily carried wildland fires that burned over 385,000 hectares of Mojave 
desert in 2005 alone.  
Troy Phelps, BLM Las Vegas 
Methods: Fire effects monitoring 
•We sampled 15 fires across Clark County, 
NV during winter 2007 & spring 2008. 
•Fires were limited to those in Mojave 
plant communities including creosote-
bursage, blackbrush, Joshua Tree. 
•Fires occurred during 2005 & 2006. 
•Size ranges from ~50 ac – ~82,000 acres. 
•Elevation, topography, and soil vary. 
•The inherent variation is important to 
detect generalizeable patterns. 
Las 
Vegas 
2005 Fires 
NCAs 
BLM Land 
Tramp fire – Joshua tree habitat Diamond fire – Blackbrush, yucca 
dominated 
Fork fire - originally creosote 
dominated, now carpet of annuals, 
few perennials 
METHODS 
• We established randomly placed 10 m x 10 m plots within each fire, (3-6 plots per fire based on 
the size and accessibility), and an established an equal number of sampling plots in adjacent 
unburned control sites.  
• Within each plot we estimated foliar cover of live perennial plants and dead exotic grass.  We 
collected data mainly for perennial species because due to time constraints we would not be able 
to sample all sites within a single growing season.  Exotic grass estimation was collected to 
examine the role of the exotic grasses in revegetation post-fire.   
• Soil was collected and sent to Utah State analytical lab for texture and chemical analyses. 
 
 
 
 
 
 
 
Statistical Analysis 
We conducted multivariate analyses using PC-ORD to examine community level patterns through 
NMS (non-metric multidimensional scaling) ordinations to show community composition as an 
ordination, MRPP (multiple response permutation procedure) to test differences among groups, 
and joint plot vector analyses to represent the strengths and directions of variables with ordination 
axes, and successional vector analyses to look at differences between burned and unburned 
plots.   
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Elevation, longitude and dominant species are related to community                                     
composition, species define unburned plots 
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FUTURE WORK: 
 We are working toward conducting a chronosequence study, to build on what 
variables drive patterns of recovery and what associations we can derive 
between community types and soil and environmental variables. 
However, records of older fires are hard to find… 
 
 Ultimately we want to understand vegetative re-establishment in a predictive 
manner to then guide land management strategies. 
 
ACKNOWLEDGEMENTS 
Sampling of selected fires was supported through a cooperative agreement between UNLV, 
BLM Las Vegas field office, and Lake Mead National Recreation Area. 
0
2
4
6
8
10
12
Unburn Burn
Richness 
0
0.2
0.4
0.6
0.8
Unburn Burn
Diversity 
0
0.5
1
1.5
2
Unburn Burn
Evenness  
RESULTS 
General results 
Richness was greater in 
unburned plots than burned 
plots.  While burning does 
change the community 
composition, diversity and 
evenness of communities 
remained consistent. 
Environmental variables define burned and unburned communities 
Examples of fires sampled during this project emphasizing different community types 
Non-metric multidimensional scaling ordination of plant species 
composition in burned and unburned plots. The length of the 
vectors are proportional to the correlations with ordination axes.  
Overlays include the most significant environmental and species 
variables.   
Codes: UTMx = Easting, Elevation (m), EPHNEV = Ephedra 
nevadensis, COLRAM = Coleogyne ramosissima, Dead 
BROMAD = Dead Bromus madritensis ssp. Rubens (Data for 
dead and live plants were collected separately due to the 
importance of dead red brome as a fire fuel.) 
 
Environmental variables 
Slope 
Aspect 
Elevation (plots ranged from 700 – 1400 m) 
UTMs (Latitude and Longitude) 
We analyzed the data using a NMS ordination 
overlaying soil variables.  Each point represents the 
community composition of a plot, with the shape of 
the point representing the soil type.  There was no 
effect of soil type on plant community composition in 
burned or unburned plots (MRPP analysis), but the 
loamy sand plots grouped out in the. 
 
Burned sites were associated with coarse soil 
variables such as sand, silt and total N, along with 
creosote (LARTRI). 
 
Unburned sites were correlated with smaller scale 
micronutrients, along with key species  (species key: 
KRAERE = Krameria erecta, PLERIG = Pleuraphis 
rigida, PSOFRE = Psorothamnus fremontii. 
Soil variables 
Successional vectors show direction and distance 
between burned and unburned plots 
Elevation (-) 
Aspect (-) 
pH (-) 
Soil Texture 
Total N (-) 
creosote (+) 
Desert 
marigold (-) 
Blackbrush (-),  globemallow (-), 
minerals (+), latitude (-) 
We used successional vectors to look at the 
relationship between burned and unburned 
plots.  Direction and length of the vector are 
representative of the trajectory of the 
burned community in species space.   
 
Sites respond differently and are driven by 
the presence or absence of certain key 
plant species in axis 1, and environmental 
variables, soil texture, and total N in axis 2. 
This figures illustrates that the species-
space distance between burned plots and 
their adjacent unburned plots does not 
differ on average between creosote and 
blackbrush communities (visually evident 
through comparing average line length 
and was statistically compared using the 
sørensen’s distances.) In this figure, 
burned plots are standardized to their 
associated unburned plots which is 
represented by the centroid.  Burned 
communities that were dominated by 
creosote pre-burn are no more similar to 
the unburned plots than the blackbrush 
communities. 
With wildfires becoming more prevalent across the Mojave landscape, we 
want to examine patterns driving fire recovery at the landscape scale.  
Therefore, our goals to understand vegetative recovery across the landscape 
are twofold: 
1. Link initial vegetation, environment, and soils. 
2. Elucidate patterns of natural revegetation that can then be applied to help 
determine post-fire management prescriptions. 
Information that we believe would be helpful for land managers revolves 
around the question “which variables have the strongest effect on regrowth: 
environment, soil, or initial plant community?  
 
In the Mojave desert of S. NV, there are a range of elevations, soil types, and 
plant communities (from creosote-ambrosia desert scrub to Joshua tree 
woodland.)  We want to examine the landscape level patterns to understand 
generalizeable patterns and inform land managers. 
 
